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(54) METHOD FOR MANUFACTURING REACTIVE CHIP, REACTIVE CHIP 
MANUFACTURED BY THE METHOD AND REACTIVE SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method in which a reactive chip is manufactured in 
such a way that a reactive substance such as a DNA fragment or the like which can be 
prepared economically is integrated with a high integration degree by a method wherein a 
photolithographic installation is not required when a probe is synthesized or when the probe is 
mounted on a substrate, a sample such as the high-cost and valuable DNA fragment or the 
like capable of being obtained only in an extremely limited amount is used as the probe and 
the sample is used quickly, surely and in an extreme trace amount, to provided a reactive chip 
which is manufactured by the method, to provide a method in which a reactive substance 
such as a DNA fragment or the like is synthesized quickly and economically and to provide a 
reactive substance which is manufactured by the method. 

SOLUTION: A reactive substance such as a DNA fragment or the like in a prescribed amount 
is mounted, at high speed and by using a jet nozzle, on a prescribed spot on a substrate on 
which spots in the prescribed number are formed. Thereby, a reactive chip in which the 
reactive substance is integrated on its surface with a high integration degree is manufactured. 
By using a method for its manufacture, reactive substances such as peptides or the like in a 
small amount but in kinds exceeding several thousands are synthesized at a time, quickly and 
economically. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the reactant chip which consists of fixing the active substance 
considered as a request by making it breathe out from the nozzle which prepares the active substance 
and the substrate which reacts, has the solution which contains the active substance of the specified 
quantity in the location of the request on this substrate in the amount beyond 5 pico L, and has at least 
ten discharge openings at a rate of per second five pieces at least per one spot to a substrate. 
[Claim 2] It is the manufacture approach of the reactant chip according to claim 1 which is that to which 
a substrate is glass or a product made from silicon, and surface preparation of the front face is carried out 
for compatibility grant. 

[Claim 3] The manufacture approach of the reactant chip according to claim 1 which is at least one sort 
chosen from the group which the active substance becomes from a DNA fragment, cDNA, RNA, an 
enzyme, an antigen, an antibody, an epitope, protein, a polynucleotide, and a peptide. 
[Claim 4] The manufacture approach of a reactant chip according to claim 1 that a substrate is what has 
10,000 spots even if few [, per two ] 1cm. 

[Claim 5] The reactant chip which it is manufactured by any 1 term of claims 1-4 by the approach of a 
publication, and is sold to it. 

[Claim 6] The manufacture approach of the reactant chip which consists of compounding the active 
substance considered as a request by making it breathe out from the nozzle which prepares an active 
substance raw material and the substrate which reacts, has the solution which contains the active 
substance raw material of the specified quantity in the location of the request on this substrate in the 
amount beyond 5 pico 1., and has at least ten discharge openings at a rate of per second five pieces at 
least per one spot on a substrate, and fixing. 

[Claim 7] It is the manufacture approach of the reactant chip according to claim 6 which is that to which 
a substrate is glass or a product made from silicon, and surface preparation of the front face is carried out 
for compatibility grant. 

[Claim 8] The manufacture approach of a reactant chip according to claim 6 that the active substance is 
at least one sort chosen from the group which consists of a polynucleotide and a peptide. 
[Claim 9] The manufacture approach of a reactant chip according to claim 6 that a substrate is what has 
10,000 spots even if few [, per two ] 1cm. 

[Claim 10] The reactant chip which it is manufactured by any 1 term of claims 6-9 by the approach of a 
publication, and is sold to it. 

[Claim 11] The manufacture approach of the active substance which consists of separating the reacting 
matter which compounded the active substance considered as a request by making it breathe out from 
the nozzle which prepares an active-substance raw material and the substrate which reacts, has the 
solution which contains the active-substance raw material of the specified quantity in the location of the 
request on this substrate in the amount beyond 5 pico 1., and has at least ten discharge openings at a rate 
of per second five pieces at least per one spot on the substrate, and subsequently compounded it from a 
substrate. 

[Claim 12] It is the manufacture approach of the active substance according to claim 1 1 which is that to 
which a substrate is glass or a product made from silicon, and surface treatment of the front face is 
carried out for compatibility grant. 

[Claim 13] The manufacture approach of the active substance according to claim 1 1 that the active 
substance is at least one sort chosen from the group which consists of a polynucleotide and a peptide. 
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[Claim 14] The manufacture approach of the active substance according to claim 1 1 that a substrate is 
what has 10,000 spots even if few [, per two ] 1cm. 

[Claim 15] The active substance which it is manufactured by any 1 term of claims 11-14 by the approach 
of a publication, and is sold to it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reactant ingredient used for a diagnosis, therapy, 
etc. of various diseases, such as functional analysis of DNA, variation of a gene, analysis of a 
manifestation, and cancer, and its production approach. This invention relates to the reactant chip for 
which matter, such as the DNA fragment and cDNA which are used for analyses, such as DNA, etc. as a 
probe etc., a polypeptide, and an oligonucleotide, was made to fix to a substrate or the method of 
manufacturing the active substance efficiently, the reactant chip manufactured by the list by this 
approach, or the active substance. 
[0002] 

[Description of the Prior Art] The DNA chip is partly used for the diagnosis of the disease resulting from 
the hereditary disease which originates unusually by nature [ a gene ], the mutation of DNA, etc., for 
example, various kinds of cancers, etc. On the other hand, decode of the genome base sequence of 
various living things progresses, and researches and developments aiming at the functional analysis of a 
gene have been activating much more based on the knowledge. By the way, the functional analysis of a 
gene is asked for development of the technique which measures efficiently the individual difference of a 
gene, the frequency of the manifestation by variation and intracellular, etc. A DNA chip is one of those 
which are used for such a technique. A DNA chip carries 10,000 or more kinds of DNA fragments 
(DNA probe) on the substrate of the usual about 1cm angle. For example, if the specimen with which the 
DNA fragment containing a predetermined probe consists of a DNA fragment which carried out 
fluorescent labeling on the above-mentioned chip recorded beforehand is added in case the mutation of a 
gene is inspected for inspection, such as cancer, the predetermined probe on the above-mentioned DNA 
chip and the DNA fragment which has a complementary array and which carried out fluorescent labeling 
will start hybridization, and will combine it with a probe, and after washing will be left behind on this 
chip. If ultraviolet rays are irradiated at this thing, since only what was fixed by hybridization will emit 
fluorescence, the array and variation part of a DNA fragment in a specimen can be solved by identifying 
this thing. In addition, this approach is already used for detection of the mutation of an oncogene in part. 
[0003] As the creation approach of the above-mentioned DNA chip, there is a thing adapting the 
technique of the photolithography currently used by semiconductor industry in one. This approach is an 
approach of using a photolithographic mask, compounding a predetermined probe on a substrate, and 
manufacturing the DNA chip of an oligonucleotide, in order to create the DNA chip which recorded the 
predetermined probe, must manufacture an immense number according to it of photolithographic masks, 
and will become huge [ that cost ]. Therefore, when the class of DNA probe to fix is a fraction, a number 
of photolithographic masks considered as a request will be manufactured, the target DNA chip will be 
created using this, and providing will not be being unable to do if the point of costs and the point of 
manday are disregarded. However, when a researcher wants to fix a DNA probe original with research 
on a DNA chip, it must have the facility which manufactures a large sum photolithographic mask, and is 
substantially impossible. It must entrust with the creation, it cannot but see from the secrecy holdout of 
research, the point of working out of a research cost, etc., and a possible approach must be told only to a 
specific researcher at the place which has equipment which manufactures vigor and an expensive 
photolithographic mask, even so, spotting the synthetic compounds which compounded beforehand the 
oligonucleotide for which it asks — if — it is necessary to compound what 10,000 or more kinds, and this 
approach is also complicated — and it is uneconomical. 
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[0004] On the other hand, as an approach of recording samples, such as a desired probe, in the position 
on a specific substrate, although there is the so-called spotting approach, this thing has a limitation, in 
order to raise the degree of integration by spotting, since it is what uses a feather pen. Then, as an 
approach of raising a degree of integration, the technique using a pin and a ring method is known. 
However, also by this approach, though the diameter for a point of a spotting member is minimized from 
the physical constraint on that manufacturing technology, it is limited, and min is also as large as lnl and 
cannot necessarily say 1 time of the amount of spotting with a desirable approach as an approach of 
manufacturing the DNA chip which must use expensive, various probes. Furthermore, there is a problem 
that the point of the pin for spotting under spotting deforms, if a point deforms, naturally the amount of 
spotting is also irregular — not becoming — there is a problem said that it is difficult not to obtain and to 
record the probe of the specified quantity etc. beforehand, and it cannot use it for the object for quanta. 
Furthermore, a spotting rate is applied with 4 spots / second, and manufacture of a chip takes great time 
amount. By the way, the base material of elasticity is used as one of the strange methods of the spotting 
approach, the base material is extended the twice of the original die length at least, and the technique of 
spotting to this is proposed by JP,10-248599,A. This approach extends the base material of elasticity to- 
dimensional [ 1 ] or two-dimensional, and extends each drawing lay length the twice before a drawing at 
least. In each minute partition to which it was expanded on the base material front face, congener or a 
DNA fragment of a different kind, The active substance more than fixed numbers is made to support the 
active substance, such as an enzyme, an antigen, an antibody, an epitope, or protein, at once using a 
spotting nozzle. Subsequently, it is the approach of consisting of shrinking the magnitude before 
extending a base material of having at least 100 pieces as a minute partition per two 1cm and of coming 
out and manufacturing a certain reactant chip. Although it is a simple approach, and it is early if it 
compares with the approach require mastery on the occasion of creation, and a spotting rate also uses a 
photolithographic mask in order to make a substrate extend on the occasion of manufacture, it is speed 
per second four to 1 0 spot extent, and do not still suppose [ in order to create the reactant chip which 
recorded the predetermined probe, ] that the manufacture rate has reached economical level necessarily. 
Furthermore, since it is necessary as an approach of newly compounding the active substance and 
creating a probe to repeat drawing actuation at every spotting, it is substantially impossible also from the 
complicated nature of actuation also from the physical properties of a substrate. Furthermore, it is 
required for the analysis of DNA, and creation of new gene stock to create efficiently using little cDNA, 
a polypeptide, an oligonucleotide, etc. However, the actual condition is that the chip which fixed these 
matter, and the method of manufacturing these matter itself efficiently are not offered at present. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, the object of this invention is to offer the reactant chip 
and the active substance which are manufactured by this approach by the approach and list which are 
manufactured efficiently, and sell to them the reactant chip and the active substance which are used for 
analyses, such as DNA, etc. as a probe etc., and which made matter, such as a DNA fragment, cDNA, a 
polypeptide, and an oligonucleotide, fix to a substrate. Need [ for the registration (support) to the 
substrate of the probe accompanied by composition of a probe ] a photolithography facility more 
specifically and are expensive. In addition, even when using as a probe the precious sample which can 
obtain only a very restrictive amount, are quick. How to manufacture the reactant chip which 
accumulated the active substance, such as a DNA fragment producible certainly and economically, with 
the high degree of integration, And it is in offer of the active substance which is manufactured by the 
reactant chip in which it is manufactured by this approach and deals, and the list by the approach and 
this approach of compounding promptly and economically, and sells the active substance, such as a 
polynucleotide and a peptide, to them. 
[0006] 

[Means for Solving the Problem] This invention is a high speed at the predetermined spot on a substrate 
about the active substance, such as the nucleotide of the specified quantity, cDNA, a DNA fragment, an 
enzyme, an antigen, an antibody, an epitope, or protein. By using, supplying and carrying out spot 
surface immobilization of the ink jet nozzle At the predetermined spot on manufacturing the reactant 
chip considered as a request, and a substrate The raw material for compounding the active substance, 
such as the nucleotide considered as a request, cDNA, a DNA fragment, an enzyme, an antigen, an 
antibody, an epitope, or protein, at high speed By using and supplying an ink jet nozzle and making it 
react with a spot front face and/or intermediate field, by manufacturing the active substance considered 
as a request, it finds out attaining the above-mentioned object and this invention is completed. 
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According to this approach, the class which exceeds thousands for the active substance, such as a 
peptide which may be used as a probe etc., as well as manufacture of a reactant chip depending on 
conditions is simultaneously compoundable. 
[0007] 

[Embodiment of the Invention] According to this invention, at least the solution which prepares the 
active substance and the substrate which reacts and contains [ 1st ] the active substance of the specified 
quantity in the location of the request on this substrate in the amount beyond 5 pico 1. per one spot 
namely, at a rate of per second five pieces By making it breathe out from the nozzle which has at least 
ten discharge openings The manufacture approach of the reactant chip which consists of fixing to a 
substrate the active substance considered as a request The reactant chip manufactured [ 2nd ] by the 
above by the approach of a publication to the 3rd At least the solution which prepares an active 
substance raw material and the substrate which reacts, and contains the active substance raw material of 
the specified quantity in the location of the request on this substrate in the amount beyond 5 pico 1. per 
one spot at a rate of per second five pieces By making it breathe out from the nozzle which has at least 
ten discharge openings The manufacture approach of the reactant chip which consists of compounding 
on a substrate the active substance considered as a request, and fixing The reactant chip manufactured 
[ 4th ] by the above by the approach of a publication to the 5th At least the solution which prepares an 
active substance raw material and the substrate which reacts, and contains the active substance raw 
material of the specified quantity in the location of the request on this substrate in the amount beyond 5 
pico 1. per one spot at a rate of per second five pieces By making it breathe out from the nozzle which 
has at least ten discharge openings The active substance by which the manufacture approach of the 
active substance which consists of separating from a substrate the reacting matter which compounded on 
the substrate the active substance considered as a request, and subsequently compounded it was 
manufactured [ 6th ] by the above by the approach of a publication is offered. 

[0008] The second side face is related with the reactant chip in which it is manufactured by the simple 
and economical manufacture approach and this approach of a reactant chip, and deals for a start [ of this 
invention ]. The third side face is related with the active substance in which it is manufactured by the 
simple and economical manufacture approach and this approach of the active substance, and deals. In 
addition, in this description, it is not limited to these with being natural although the active substance can 
mention the active substance, such as the DNA fragment and cDNA which are used for creation of new 
drugs, gene diagnosis, a diagnostic drug, etc., a peptide, an oligonucleotide, an enzyme, an antigen, an 
antibody, an epitope, and protein. Moreover, under predetermined conditions, it joins mutually together 
in the inseparable condition by association by ionic bond, covalent bond, hydrogen bond, a coordinate 
linkage, Van der Waals force, chemical absorption, physical adsorption, etc., and immobilization means 
that it will be in the condition which cannot move here. Moreover, the active substance means the matter 
which can be combined with the DNA fragment which is a biological material, a physiological active 
substance, etc., and, specifically, means a DNA fragment, cDNA, an enzyme, an antibody, etc. 
Furthermore, a reactant chip means what recorded and fixed the above active substance on the substrate. 
In addition, a substrate means a glass slide glass, silicon, etc. here. Of course, on the surface of a 
substrate, suitable surface coating processing of a Pori L-lysine, silanizing, etc. may be performed in 
order to give compatibility with the active substance etc. In addition, on the substrate, at least 100 
detailed spots [ 1,000 or more / 10,000 or more ] which usually have the volume per piece a 30pico liter 
** grade are usually more preferably prepared according to the application. 

[0009] The manufacture approach of the reactant chip which is the first side face of this invention A 
desired number of spots, for example, at least 5pico 1. and the substrate which formed at least 100 spots 
of 30 pico 1. ** at least preferably, are prepared. It is the rate of per second five or more pieces at least 
about the amount not more than 100 pico 1. preferably, the solution which contains the active substance 
of the amount of requests in the spot located in the location of the request on this substrate — per one 
spot — the amount beyond 5 pico 1. — By making it breathe out from the jet nozzle which has at least ten 
discharge openings, it is related with the manufacture approach of the active substance which consists of 
fixing to a substrate the active substance considered as a request. Even if few [ per two ] 1cm, 1,000 
pieces more preferably preferably At the spot which prepares the substrate in which about 10,000 spots 
were formed and is located in the predetermined location on this substrate The solution of the active 
substance, such as the nucleotide of the specified quantity, a DNA fragment, an enzyme, an antigen, an 
antibody, an epitope, or protein, by the above-mentioned capacity at and a high speed It is related with 
the approach of consisting of repeating this regurgitation actuation of manufacturing the active substance 
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until discharge and the active substance considered as a desired spot request are fixed from a jet nozzle. 
[0010] The jet nozzle said here means the thing using piezo-electricity / electrostriction component, 
records a predetermined member at the nozzle of the number of requests, at least 10 [ for example, ], and 
the cartridge-type nozzle in which 1,000 nozzles were prepared preferably, and it is constituted. More 
specifically, the head for ink jets of a publication is suitably used for JP,6-40030,A which is application 
concerning the applicants of this invention as a nozzle. What is necessary is for CPU incorporated 
beforehand just to perform adjustment of discharge quantity etc. 

[001 1] In addition, with the above-mentioned head for ink jets, the ink nozzle member in which two or 
more nozzle holes which make the above-mentioned official report inject an ink particle as a publication 
were prepared is received. By piling up the ink pump member in which two or more dead air space 
corresponding to said nozzle hole was established, and joining By forming an ink pressurized room 
behind said each nozzle hole, respectively, making a part of wall of this ink pressurized room transform 
by piezo-electricity / electrostriction component, and making said ink pressurized room produce a 
pressure In the ink jet print head it was made to make the ink supplied to this ink pressurized room inject 
from said nozzle hole The spacer plate with which two or more window parts which form said dead air 
space were prepared, and the lock out plate which puts on this one spacer plate side, and covers said 
window part, Put on the another side side of this spacer plate, and cover said window part. With the 
ceramic object which laminating formation is carried out [ object ] with a green sheet, respectively, and 
makes it really come to calcinate the connection plate with which opening for a free passage to this 
nozzle hole was respectively prepared in the location corresponding to the nozzle hole of said ink nozzle 
member While constituting said ink pump member, the ink jet print head characterized by constituting 
said piezo-electricity / electrostriction component by the piezo-electricity / electrostriction actuation 
section which consists of the electrode, and the piezo-electricity/electrostriction layer formed by the film 
forming method on the outside surface of said lock out plate is said. 

[0012] A regurgitation property not only improves, but by using the above-mentioned nozzle, it can spot 
10,000 or more pieces preferably at least 1,000 pieces at once. Moreover, since a regurgitation rate is 
also quick, even when the thing in which 1,000 nozzles were made to form is used, about 10,000 
spotting per second is possible. Furthermore, it becomes possible to use dramatically the sample of the 
expensive and precious active substance which 1 time of discharge quantity is usually 5-20picol. (pi), 
and is used efficient in a minute amount also for the discharge quantity per one spot. In addition, a 
sample should just supply what was saved temporarily at the cartridge for sample supply connected with 
this supply way through this supply way that what is necessary is just to perform supply of the active 
substance through the supply way prepared as an ink supply way. In addition, while making accuracy 
breathe out in a predetermined spot unlike the activity as an ink jet, in order to avoid scattering to the 
approaching spot, it is desirable to set a discharge pressure to 0.2-2 (kg£ / cm2). Since it may disperse at 
the spot which approaches if uniform discharge quantity cannot be secured if it is below 0.2 (kgf/cm2), 
and 2 (kgf/cm2) is exceeded, it is not desirable. 

[0013] In addition, in the approach concerning the second side face of this invention, the nucleic acid 
biosynthesis by the solid phase technique and peptide synthesis also become possible by supplying the 
raw material for manufacture of the desired active substance. That is, it becomes possible to manufacture 
the reactant chip which carried several 100 - 10,000 kinds of numbers for the oligonucleotide useful as 
the desired active substance, for example, a probe etc., and the peptide in the desired location in the very 
minute amount amount by making it react, carrying out sequential supply of the specific reagent 
according to the conditions adopt in the approach concerning the first side face of above-mentioned this 
invention. By using the reactant chip with which the active substance of the request compounded as 
mentioned above was fixed, functional analysis, diagnosis, and inspection can be easily made into 
accuracy. When using for inspection or a diagnosis, a substrate may be divided into two or more 
partitions, and the probe considered as a request for every fractionation may be recorded, and a probe 
may be recorded only in the part. That is, the registration approach of a probe can be chosen as 
arbitration according to the object. 

[0014] According to the approach concerning the third side face of this invention, it is possible to 
compound promptly and economically at once the active substance, such as a peptide of the class which . 
exceeds thousands although it is little, and an oligonucleotide. Next, suppose that this side face is 
explained. In this side face, solid phase reaction is usually used. Generally, the synthetic condition of a 
peptide or an oligonucleotide by solid phase reaction itself is well-known (proteinic chemistry IV 
chemical modification, and 401 - P.419 Tokyo Kagaku Dojin and the first volume sequel of a first 
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volume "peptide synthesis" P. biochemistry experiment lecture refer to genetic-research I "chemistry [ of 
a nucleic acid ] and analytical skill" P. 16 - P.33 Tokyo Kagaku Dojin). [ of biochemistry experiment 
lecture edited by the Japanese Biochemical Society ] For example, it changes into the column indicated 
by this reference, a substrate is used, and it is a start raw material at the predetermined spot on a 
substrate. If it is the raw material for manufacture of the active substance, for example, an 
oligonucleotide, the three-dash terminal of mononucleotides, such as an adenine, is fixed. To this thing 
Beforehand, hydroxyl groups other than a five prime end spot the mononucleotide protected by the trityl 
radical, and make it react using the above-mentioned approach, unreacted mononucleotide washes, and 
they are a sink and the procedure same subsequently. The active substance of the oligonucleotide which 
is made to carry out the addition reaction of the mononucleotide one after another, and is considered as a 
request is compounded. 

[0015] This approach more specifically For example, the substrate with which the spot which is a 
detailed crevice is formed in the front face, The substrate which formed at least 100 spots of 30 pico 1. 
** at least is prepared, and the start raw material of the active substance which is a desired start raw 
material is fixed to each spot located in the location of the request on a substrate. For example, to this 
thing At least a specified quantity **** solution in a 5-20pico 1. [ per one spot ] amount for the 
ingredient considered as a sequential request at a rate of per second 1000 pieces It is made to breathe out 
from the ink jet nozzle which has at least 1,000 discharge openings. Make it react and carry out washing 
clearance of the unreacted ingredient, and hereafter, this regurgitation-reaction-washing clearance 
actuation is repeated until the active substance considered as a request at all desired spots is formed. It is 
the manufacture approach of the active substance which consists of carrying out the addition reaction of 
the raw material considered as a request one after another until the target active substance is 
compounded by the spot in which the request on a substrate is located. In addition, an oligonucleotide, a 
peptide, etc. are mentioned as the active substance manufactured on this third side face. In this way, 
although the active substance, such as a compound oligonucleotide, is in the condition fixed to the 
substrate and may be used as a reactant chip like ****, by processing by suitable processing, for 
example, an acid and alkali, it may dissociate from a substrate, and it may collect the very thing, and 
may use them as various trials, a checking reagent, etc. According to the third side face of this invention, 
depending on plurality and the case, the oligonucleotide of 1000 or more classes, a peptide, etc. are 
easily compoundable at once. The active substance which is compounded and is obtained by separating 
the fixed active substance on a substrate as that in which it is manufactured in this way by the approach 
concerning the third side face of this invention, and deals will be offered. 
[0016] Drawing 1 (a) - (h) is drawing having shown typically the procedure which adds each 
mononucleotide when compounding an oligonucleotide. Required-number preparation of the nozzle 
required to change four nozzles and reaction condition for regurgitation which have 1 ,000 discharge 
openings to which the protective group was attached first, and which contained each base, the adenine (it 
expresses with Following A), the guanine (it expresses with Following G), the thymine (it expresses 
with Following T), and the cytosine (it expresses with Following C) for buffers is carried out, and as 
shown in drawing 2, A, G, C, and T are added in good order, and it fixes to a substrate. Although 
immobilization should just follow a conventional method, the glass substrate which silanized the front 
face is used, for example. Besides, sequential-add and it is made to fix except the radical which 
predetermined makes react, as the mononucleotide protected by the protective group was typically 
shown in drawing 1 (a) - (d). Subsequently Drawing 1 (e) As typically shown in - (h), after moving a 
substrate, sequential addition is carried out and the mononucleotide of the request protected by the 
protective group is made to react except the radical made to react. In the case of an aminodite method, in 
the case of a triester method, if the conditions of a publication of the reference usually indicated 
previously are followed by repeating this actuation, the oligonucleotide of a request of the number of 
bases of 30 - 40**** will be compounded [ the number of bases ] for the thing of 100 **** again. 
[0017] The reactant chip about the second side face is a reactant chip of a high degree of integration with 
which the amount registration of requests of the active substance considered as a request on a substrate 
was carried out. On one spot, it passes, and the reactant chip about this side face of this invention is that 
for which the sample of the amount of 5-20picol. (pi) is recorded slightly and which is twisted, and can 
use a precious biotechnology sample effectively at an expensive price. Of course, the reactant chips of 5- 
20pico 1. and existing [ the number of the spots per unit area ] with natural, since it is very little differ 
greatly in the state of the solution with which the amount of loading per one contained the sample of the 
specified quantity. As compared with the approach and the spotting approach of having used the 
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lithography which is the conventional technique, the degree of integration is 1 00 or more times 
preferably at least 10 times. If it puts in another way, where a degree of integration is raised, even if few 
[ per two ] 1cm, the 10,000 active substance [ 100,000 ] will be recorded preferably. Of course, the 
number of the spots prepared on a substrate depending on an application may be better than this at least, 
for example, about 100 pieces are sufficient as it. However, sufficient volume for the volume of one spot 
to be able to contain solutions, such as 5-20pico 1. of a probe etc., should just be secured. 
[0018] therefore, the volume of one spot — at least ~ 5 pico 1. ******** j t j s enough. Moreover, since 
it becomes possible to compound the active substance which considers as a request, such as a peptide 
and a nucleotide, in the predetermined location on a substrate by the above-mentioned approach of being 
the second side face of this invention, it can manufacture easily and a reactant chip required for the 
clinical trial and the therapy diagnosis which fixed the probe which considers a reactant chip required for 
variation analysis and the functional analysis of a gene, and innovative drug development development 
as a request again to the location which was able to be appointed beforehand can also provide. Of 
course, if the reaction mixture of fixed concentration is used, since the probe of the specified quantity 
etc. can be compounded and it can fix, it is usable also to quantum inspection. Moreover, the active 
substance in which the active substance about the third side face is compounded by the approach 
concerning the third side face of this invention, and it deals is said, and although these active substance 
is little, it is matter, such as a polypeptide of varieties in which it is compounded and deals at once, and 
an oligonucleotide. 
[0019] 

[Example] Hereafter, an example explains this invention further. 

(Example) On the glass slide glass of the manufacture lcmxlcm magnitude of the reactant chip 
accompanied by composition of 1. probe That in which the spot of 10,000 (100x100) individual was 
formed is used as a substrate. Four kinds of nozzles which have the discharge opening of 1000 (100x25) 
individual are prepared. The equipment which a reagent storage tank is prepared through a supply way, 
and has piezo-electricity / electrostriction component was prepared so that A, G, C, and T to which the 
protective group was attached to each could be supplied, and A, G, C, and T were spotted in sequence as 
shown in drawing 1 . First, the cartridge containing A raw material was moved and A raw material was 
supplied to the predetermined spot. Next, the cartridge containing A raw material moved to the 
following substrate, and supplied the predetermined spot similarly. Next, the cartridge containing G raw 
material carried out the spot of the G raw material to the location of a degree. Henceforth, the cartridge 
containing T raw material and C raw material moved in order, and carried out the spot. After the primary 
salt radical was compounded, much reactant chips with which the oligonucleotide of 18 **** which 
repeated this the actuation of a series of 18 times, and were compounded was recorded by fixed 
regularity were obtained. Thereby, by the approach using photolithography, that they were ten 
manufacture 1 lot numbers could perform manufacture of several 100 or more ****** s promptly, and 
the fertilization of a chip of it was attained. In addition, about general synthetic conditions, conditions 
given in the reference which indicated previously were followed including attachment and detachment 
of a protective group etc. 

[0020] 2. The solution which contains an enzyme in the same substrate as the example above 1 of 
manufacture of the reactant chip which used the enzyme in the sample storage tank of the nozzle 
equipment for regurgitation was contained. The regurgitation nozzle was operated and each spot was 
made to support the solution containing an enzyme so that each solution may not contact other solutions. 
Subsequently, the solvent was evaporated from the solution currently supported by the spot and the 
reactant chip of this invention with which only the enzyme was supported by the spot was obtained. 
Thereby, the reactant chip with which the dot of 10,000 enzymes was independently supported on the 
substrate of abbreviation lcmxlcm magnitude was obtained. Regurgitation actuation was ended, without 
it taking several minutes, and whole working hours were very efficient slightly in about 1 hour. 
[0021] 

[Effect of the Invention] According to this invention, the reactant chip which accumulated the active 
substance, such as a DNA fragment, on the front face can be offered easily, without requiring a special 
facility of a photolithography facility etc. Though minimized from the physical constraint on a 
manufacturing technology like the spotting approach, since it is limited, moreover, the diameter for a 
point of a spotting member 1 time of the amount of spotting of min is as large as lnl, and there are very 
few 1 time of amounts of spotting as 5-20pl which is 1/200 to about 1/50 to the spot of the same number, 
without having to use expensive, various probes for a large quantity inevitably. Even if this point 
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compares with the spotting approach, it is clear that it is economical for whether your being Haruka. In 
addition, even if it puts in the drying time of a solvent for the time amount required for manufacturing 
the reactant chip which has 1 0,000 spots, slightly, it is about 1 hour and is clear in a very efficient thing. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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